Sorption data fitting by isotherm models
The Langmuir model supposes that the sorption of metal ions presents on a homogenous surface by monolayer sorption. There is no interaction between adsorbed ions. The binding sites are homogeneous and the metal ions have equivalent sorption energies. The linear equation of the Langmuir isotherm model is described and expressed as followed 24 : where q m is the maximum sorption capacity of the sorbents corresponding to complete monolayer coverage (mg/g) and k L is a constant indirectly related to sorption capacity and energy of sorption (L/mg), which characterizes the affinity of the adsorbate with the adsorbent. The linearized plot was obtained when we plotted Ce/qe against Ce and qm and k L could be calculated from the slope and intercept.
The Freundlich equation is an empirical equation based on sorption on a heterogeneous surface. The isotherm assumes that adsorbent surface sites have a spectrum of different binding energies. The linear equation can be described and expressed by:
where k F and n are the Freundlich constants related to the sorption capacity and the sorption intensity, respectively. Geometry and lattice parameters of the unit cell of the SCU-COF-1 single layer, as shown in Figure S11a , were optimized at PBE/DNP 1 level using Dmol3 program. 2 The symmetry was restrained to P6 (a = b, α = β = 90°, γ = 120°) and the c value was fixed to 30 Å during optimizations. A 2 × 2 × 1 kpoint set with a global cutoff of 3.7 Å were used. The calculated result showed a balanced lattice parameter of a = b = 44.5 Å.
Based on the optimized periodic unit cell, we constructed a large cluster model, as shown in Figure S11b , for calculating the atomic charges. Single point energy calculation were performed for this cluster model at HF/6-31G* 3 level using Gaussian 09 program. 4 The atomic charges fit to the electrostatic potential (ESP) according to the MK scheme were then deduced. The ESP charges distributed on the center region were selected for the following classical molecular dynamics simulations. 
